The Relativistic Heavy Ion Collider (RHIC) 
INTRODUCTION

The Relativistic Heavy Ion Collider (RHIC) at Brookhaven National Laboratory is a pair of concentric synchrotrons in which counter-rotating beams intersect at six points [1]. Beams ranging in mass horn protons (E.==250 GeV) to filly-stripped gold (E~==l 00
. An 1PM collects the electrons in the beamline resulting from residual gas ionization during a bunch passage. The electrons are swept transversely from the beamline and collected on strip anodes oriented parallel to the beam axis. As each bunch passes through the detector, the charge pulses are amplified, integrated, and digitized to give the bunch profile. Four 1PM s are installed to measure vertical and horizontal profiles in the two rings.
The beam profile is measured primarily to fmd the transverse beam emittance [4] . The second defocusing effect is the momentum impulse from the ionizing collision. Over 95% of recoil electrons have energies less than 500 eV [6] . In a magnetic field an electron trajectory is a helix whose radius depends inversely on the transverse component of momentum.
A 0.14 T field confines a 500 eV electron to a Larrnor radius of 0.54 mm which is less than the spacing between collector anodes. With the magnet most of the electrons are collected on the anodes over which they are formed.
DETECTOR CONSTRUCTION
Figure 1 is a cross section of the 1PM transducer from the perspective of looking along the beamline. The detector vacuum chamber is made from a one-meter section of 10 x 15 cm rectangular stainless steel tubing with a short piece of the same tubing welded into the side to form a T .
The [7, 8] is screwed directly to the board with a kapton gasket providing electrical insulation.
A bunch passage delivers charge pulses to the anodes. Each anode channel is comected to a charge-sensitive preamplifier which integrates the pulse and a shaper which produces an ouput pulse with a base width of 100 ns. The preamplifier has a charge sensitivity of 0.6V/pC and a decay time constant of 20ns, and the shaper has a voltage gain of 10. The shaper output is amplified by a AD811 op amp [9] set to a gain of 2, and coupled into a 10(X'2balanced line via a pulse transformer. The preamps are in a chassis box mounted on the vacuum feedthrough to minimize signal lead length.
The individual-channel pulses are digitized by Hytec VTR2535 8-channel VME digitizers [10] . Each digitizer channel has a dedicated AD9220 12-bit, 10MSPS ADC backed by 128k words of memory.
The digitizers are triggered by a timing module synchronized to the beam-sync clock [11] . During beam measurement the data are written into memory on the digitizer cards. Acquisition is then stopped and the data are read by the fi-ont end computer in the VME chassis and sorted into profiles. [12] . Several consecutive profiles are assembled into a mountainrange plot which shows betatron oscillations at injection.
MEASUREMENTS
